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Recent taxonomic research on the bladed Bangiales
(Rhodophyta) has revealed that the diversity of this
group along the Atlantic coast of the Iberian Peninsula
is much greater than previously understood. Species in
this group of red algae are a common element in the
intertidal marine ﬂora along the shores off the Iberian
Peninsula. Between 2009-2011, intensive sampling
throughout the Atlantic coast of the Iberian Peninsula
has resulted in the collection of many specimens that
cannot be placed in currently recognized taxa, although
traditionally, all of them have been included in the genus
Porphyra sensu lato. In the present study we used a
combination of molecular analysis and detailed morpho-
logical observations to investigate diversity within this
group. Molecular analyses were based on three genetic
markers: the plastid gene rbcL, the mitocondrial gene
COI, and the nuclear gene nSSU. The study of these
genes revealed unexpected species richness and high-
lighted cryptic and misidentiﬁed taxa. The results
showed that in this area, the genus Pyropia is currently
the most specious with up to ﬁve different species, the
genus Porphyra is so far represented by three tradition-
ally reported species, and ﬁnally, phylogenetic recon-
struction allowed us to discover two new taxa of bladed
Bangiales placed in separate clades that need to be
described. These results alter the ﬂoristic composition
of this group considerably and conﬁrm the need to
undertake taxonomic revisions, including the application
of genetic tools and morphological studies to determine
the extent of the diversity of this group in this area, and
thus to be able to contribute to knowledge of the global
diversity of the Bangiales. Contribution to the project
PORPHIBER (Ref. CGL2008-00932/BOS).
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Few investigations of protist speciation have been
conducted, and therefore the drivers that inﬂuence
the species diversity and richness of thesemicroorgan-
isms remain to be fully elucidated. Huge protist diver-
sity could be caused by limited distribution and/or by
different preference of habitats, but in the case of
aeroterrestrial green alga Klebsormidium the diversity
is not mainly inﬂuenced by limited distribution, but
mostly by habitat preferences. In the present study, we
investigated ecological speciation in the genus
Klebsormidium. We collected 100 strains from sand-
stone, basalt, granite, and limestone, sampling 2-3
localities per substrate. The sequences yielded a total
of 27 genotypes having strict habitat preferences on
substrate. To investigate the ecophysiological differ-
ences among the strains isolated from sandstone and
limestoine, we examined 12 strains representing four
different genotypes. The strains were cultivated at ﬁve
different pH levels ranging from pH 4 to pH 8. We
determined the responses of the strains to the experi-
mental pH conditions by (1) measuring the effective
quantum yield of photosystem II, and (2) determining
the growth rates after cultivation at different pH levels.
Our results clearly showed a strong ecological differ-
entiation of Klebsormidium clades. Strains isolated
from two limestone clades showed the highest growth
rates at pH 7 and pH 8 and had signiﬁcantly lower
growth rates at pH 4 and pH 5. Strains isolated from
sandstone exhibited two different growth responses.
Strains from clade E13 showed the highest growth rate
at pH 6, whereas strains belonging to clade E1 showed
almost identical growth rates at all of the investigated
pH levels. In addition, we determined distinct ecophy-
siological differentiation among distantly and closely
related lineages, thereby corroborating our hypothesis
that the sympatric speciation of terrestrial algae is
driven by ecological divergence. We clearly showed
that pH is a critical ecological factor that inﬂuences the
diversity of autotrophic protists in terrestrial habitats.
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Despite their enormous diversity and ecological impor-
tance, the understanding of diatom speciation is largely
uncharted territory. Several studies showed a large cryp-
tic species diversity in microalgae, with a large variety
of reproductive systems in some species complexes.
Since sexual reproduction is an obligate stage in the
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life cycle of most diatoms, their evolutionary success
may be related to this widespread variation in repro-
ductive systems and rapid evolution of their highly
sophisticated signalling systems involved in mating.
In this study, we collected a set of Seminavis robusta
strains from the Veerse Meer and the Grevelingenmeer
(the Netherlands) and the spuikom (Belgium).
Phylogenetic analysis based on rbcL and LSU rDNA
sequences shows that these strains form three distinct
cryptic lineages. Sexual reproduction can be induced
with high efﬁciency in intra-group crosses, while inter-
group mating successes drop as much as 70%.
Interestingly, phylogenetic distance correlates with
interbreeding capacity between mating group. This
represents an interesting case in which we can dissect
the contribution of different possible pre- and post-
zygotic reproductive barriers between these recently
diverged diatom species. We here focus on the identiﬁ-
cation of possible pre-zygotic isolating mechanisms,
exploiting recent insights into the signalling mechan-
isms prior to mating in S. robusta. These include the
production of a conditioning factor by both mating
types which induce cell cycle arrest in the opposing
mating type and the subsequent production of the pher-
omone L-diproline by mating type minus cells that
attract mating type plus cells. Combinatorial bio-assay
experiments were set up with strains of both mating
types from the three mating groups. The receptivity to
conditioning factor was monitored by following cell
cycle progression, while additionally for mating type
minus strains the subsequent production of attraction
pheromone L-diproline was measured. The role of these
pre-zygotic barriers to interspecies crossing in maintain-
ing species boundaries will be discussed.
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The Fritsch Collection contains several million pub-
lished ﬁgures and taxonomic entries on terrestrial,
fresh- and brackish-water algae from worldwide distri-
butions.With comprehensive citations, this unique refer-
ence collection is held by the Freshwater Biological
Association at Windermere. Extensively used by
researchers to assist in identiﬁcation and for the resolu-
tion of taxonomic problems, the Fritsch Collection com-
prises species sheets organised by genuswithin themajor
groups. Constantly updated, the Fritsch Collection illus-
trates the diverse and changing views that have been or
are still held about the identiﬁcation and taxonomy of
many algae. Part of the author index is a searchable
online bibliography at www.fritschalgae.info. Planning
for an online version of the Collection is underway.
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The Eustigmatophyceae is a class of coccoid strame-
nopile algae, which has been separated from the
Xanthophyceae on the base of ultrastructure.
Published analyses of nuclear 18S rDNA sequence
data show the Eustigmatophyceae by far more diverse
than previously recognized, with many species pre-
viously described within other classes still pending to
be transferred to the Eustigmatophyceae. Little mor-
phological diversity within the class has restricted the
description of new species and hampered efforts to
estimate the biodiversity of the group. Therefore,
application of highly variable molecular markers is
essential to study taxonomy, diversity and distribution
of the group. In this study the ITS2 rRNA sequences
were newly determined for 20 strains from the SAG
and ACOI culture collections, representing 18 species
from 9 described genera, most of them not sequenced
so far, and compared to the 25 corresponding
sequences currently available for the class. The ITS2
sequences are analysed for inter- and intra-speciﬁc
variations including secondary structure models.
The presence of extensive ITS2 intragenomic varia-
tion required cloning before the sequence analyses.
The ITS2 sequence study demonstrated the need of re-
evaluating genera and families boundaries within the
Eustigmatophyceae, whereas no conﬂicts with current
species delimitations were found. For example, the
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